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HE USE OF WINTER LEGUMES for green 



-L manure in the Cotton Bolt has greatly increased 
in recent years. Austrian winter peas, hairy vetch, 
and smooth vetch are the crops most used, while 
crimson clover, bur clover, and sour clover are used 
in limited areas. 

A legume green-manure crop reduces erosion and 
also the leaching of plant food. It improves the 
physical condition of the soil by the addition of 
organic matter and through the nitrogen-gathering 
bacteria adds plant food. It also increases yields 
of subsequent crops grown with it in iota lion. 

Winter legumes should bo inoculated at the time 
of seeding. Commercial fertilizer consisting largely 
of superphosphate should ho used, especially when 
growing a regit mc crop on land for the first time. 
Barnyard manure also increases the growth of win- 
ter legumes and greatly aids in getting the plants 
inoculated. 

Seedings should bo made the latter part of Sep- 
tember or early in October. Earlier seeding may 
result in injury by nematode*, and later plantings 
often result in poor stands and growth. 

The groen-iiKinure crop should be turned under 
two weeks preceding planting corn and three weeks 
before planting cotton. 
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INTRODUCTION 

T H fLlF£S ° f ?'. in - <>r U '* m ?r for - IWn m ™nre in tho Cotton 
X Helt I ns greatly iuerea*cd in recent wars lanrelv on account of 

he practical experience of fanners. The v,,l, e of tliis practice n 
mm* Cr ° PS f " r th ° m t*m l».ve bm, iodic**! by t'luTc expori 

By brum. i« meant ft plant that l>«.rt ,*xU like the pea or the 
, pod* are I -celled and anally split in two pieces. 

sii Wv ui?, **, m,,e ,s ,nonnt " lc " mne l ,lnnt t,,at hn * ooility to 

aml wf T tempera tn res rMifin* from 00° to 15° F. or lower 
anil which makes more or less growth during this period. 

turnorl nV« « frmM . n,w, »""."»d >» » strict sense means a crop 
turner into the soil grwn, or n. .... immature state for the purpose 

urn«t tTiy n °"-, tkm .^f vr °J' "««t^rinl left on the surface or 
l »ni (d into the sod, whether in a green or dry state 

rather7i P Wi - h ^ intention of leaving it on the surface 

th ?L ■ 'Y"* ,Mtn tl " s oil UMially calle.l a cover crop, but 
term is used move or less interchangeably with green manure. 
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LEGUMES NOW COMMONLY USED 

There are six winter legumes now used for preen manure more or 
less commonly in the Southern States. These are hairy vetch, smooth 
vetch, Austrian winter pea, crimson elover, bur clover, and sour 
clover. The region to which sour clover has proved adapted is con- 
fined to Arizona, the Delta area of Louisiana and adjoining States, 
and to the black lands of Alabama and Mississippi. 

Crimson clover is best adapted to the more northern part of the 
Cotton Belt and is now grown most extensively in the region east of 
the Bine Ridge Mountains from northern Alabama and Georgia 
north to New Jersey. 

Bur clover is very generally used throughout the South except on 
the real sandy lands, while Austrian winter peas, smooth vetch, and 
hairy vetch seem to be universally adapted and are the crops most 
commonly used. 

There are no definite figures indicating the acreage of winter 
legumes used for green manure in the Cotton Belt. Estimates have 
been made from the amount of seed known to have been shipped into 
the several States, and figures have been compiled in a few States 
from county agents' reports and from such other sources as were 
available. It is estimated that the total acreage of winter legumes 
planted in the Cotton Belt in 1928 was about 150,000 acres, and in 
1929 about §SO,()00. The total acreage planted for green manure 
would be much above these figures, as a large amount of rye is used 
each year for this purpose. 

VALUE OF GREEN MANURES 

A number of reasons are commonly advanced for the use of green- 
manure crops. Some of these are based on very obvious facts, while 
others are less apparent. 

In regions where soils wash badly a growing crop on the land 
during the season of heavy rainfall will prevent much washing. It 
is well known that soils containing a high percentage of organic 
matter will wash less than those low in organic matter. Thus a 
green-manure crop will prevent much washing both during the 
period of its growth and for the time that it increases the organic 
content of the soil. 

With the addition of organic matter there is usually an improve- 
ment in the physical condition of the soil. This is noticeable in 
its increased moisture-holding capacity and' the ease with which 
the soil can be worked when plowing or disking. 

In addition to improving the physical condition and preventing 
washing, a winter green-manure crop prevents leaching of plant food 
during the winter season. When there is no growing crop on the 
land the plant-food elements that become available through decom- 
position or otherwise are lost. When a growing crop is on the land 
these elements are taken up by the erop and again made available 
when it is turned into the soil. In this way a green-manure crop 
conserves fertilizer. When a legume crop is used for green manure 
it not only takes up the plant food that otherwise would leach from 
the soil, but it also adds nitrogen that it takes directly from the air 
through the symbiotic bacteria on its roots. 
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A fertile soil has a large number of microorganisms. In order 
hat these may flourish it ,s essential that organic matter be supplied 
to the soil Organic matter also has an effect on the mineral elements 
of the soil and aids ,n making them available as plant food elCmentS 
It has long been recognized that legumes in rotation with non- 
legumes are beneficial to the latter. Xonlegumes in continuous cul 
ure give smaller yields than are obtained from nonlegumes in ro" - 
ion with legumes Ih, s increase is due in great part to the nkrogen 
t L ^^T- "Hf fT T the but asido f ™ t'"s there appears 
t0 J*L l C Tlf- Vt d " C t0 .° ther une -^Plained factors whicfi per- 
sist after he fertilizing material of the plant has disappeared P 

The net results accruing from the use of winter legumes are 
increased yield of the crop that immediately follows ami lessened 
but noticeable increases in succeeding orops for several years 

INOCULATION 

uEA ( !Zf 0t l° n BC r c . ond , itions «» w »»ter legumes need to be inocu- 
lated with nitrogen-fixing bacteria. This can be accomplished by the 
use of commercially available pure cultures, directions for which will 

ZlZl „°" tlie ,P !,ck!1 8% OI ' L b ? the use of soil from a field that has 
.eeentJy grown the crop which it is desired to inoculate. 

\V lien soil is used it can be mixed with the seed at the rate of a half 
bushel or more per acre and be drilled with a 3-row drill or with a 
knocker fertilizer distributor. The soil should be dried and sifted 
o make ,t run freely, or it can be applied broadcast at the rate of 
1,000 pounds per acre and be worked into the soil ahead of seeding 
Many farmers think it is good insurance to use both the commercial 
culture and soil. 

One of the most essential things in inducing inoculation and good 
subsequent growth of winter legumes is the use of fertilizers Com- 
mercial fertilizer, unless it is basic slag, should not come in contact 
"itli inoculated seed as it may injure the inoculating organism - how- 
ever, a general application of fertilizer preceding or at the time of 
seeding is essential to success. If the summer crop preceding the 
winter legume has been well fertilized, the quantity applied to the 
winter-legume crop can be greatly reduced or in some cases entirely 
omitted. J 

When the winter legume is to be planted on lands where it has not 
grown previously, and following a summer crop that has been but 
lightly fertilized, the use of superphosphate will help the inoculation. 

Barnyard manure is- very effective in inducing inoculation and 
should be used whenever available. 

FERTILIZERS 

The successful growing of a green-manure crop on the poorer lands 
ol the booth requires the use of commercial fertilizer. Of the com- 
mon fertilizer constituents phosphoric acid is usually the most needed ; 
however, on the poorer lands the addition of nitrogen will help very 
materially, and this should he used until a winter-legume green- 
manure crop has been grown successfully. The fertilizer should be 
applied in the fall just prior to, or at the time of seeding the creen- 
manure crop. 
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The amount of fertilizer used will vary with soil and cropping 
conditions. When the summer erop preceding the winter legume is 
heavily fertilized, little, if any, fertilizer will be needed on the winter 
legume. If the soil is poor and the summer application of fertilizer 
is light, the use of 200 pounds or more of superphosphate, or 300 of 
basie slag and 50 pounds of sodium nitrate or ammonium sulphate 
or an equivalent nitrate fertilizer is advisable. When growing a 
winter legume for the first time on land that has been but moderately 
fertilized it is advisable to use as much as 400 pounds of superphos- 
phate or GOO of basie slag per acre and 100 pounds of n nitrate 
fertilizer. 

Lime at the rate of 1 to 2 tons per acre is used occasionally in addi- 
tion to the fertilizers previously mentioned, and increased yields have 
sometimes followed this practice. 

PREPARATION OF THE SEED BED 

The largest acreage of winter legumes follows cotton, in which 
ease little or no preparation of the soil is necessary. This is also the 
case where the winter legumes are preceded by cowpeas, soybeans, 
or Spanish peanuts. Under such conditions the seed is sown broad- 
cast and disked in, provided the previous crop has been harvested 
sufficiently early. A crop of tobacco or melons may also be followed 
by winter legumes using the same method. If for any reason the 
land needs flat breaking the preparation is more expensive and 
requires more time. 

On clayey soils where there is considerable weed growth or the 
soil is packed hard, plowing or heavy disking will be essential in 
order to give a good seed bod. In the case of crops with large seeds 
like field peas there is little danger of covering the seed too deep 
but in the case of crops with small seeds like crimson clover it is 
necessary for best results to work the soil down into a firm condition 
before seeding. 

SEEDING 

The best time for seeding will vary with latitude and seasonal 
conditions, but in general seeding should be done if possible during 
the last half of September in the northern part of the Cotton Belt, 
and early in October in the southern part. Early seeding is desir- 
able in order to get as much fall growth as possible, but where 
nematodes are numerous early seedings may be seriously damaged. 
In general, seedings made about the first "of October escape with 
but little nematode injury. In severe winters, however, seedings 
made as late as the first of December will usually result in poor 
stands due to winterkilling, and but little growth will be made by the 
time the erop should be turned down for corn or cotton. Results 
at the Alabama Agricultural Experiment Station show that winter 
legumes planted October 1 made twice the yield by April 1 of the 
next year as the planting made Xovember 1. 

The quantity of seed needed to give a good stand has been rea- 
sonably well determined by experimental work. Local variations in 
the sod, preparation of the seed bed, etc., are factors influencing the 
rate of seeding, but in general the range of variation in the quantity 
needed is not great. 
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J^ziz ffftssss ffSsE-si « zt 

quantity of seed is required than w e,Mh e seed k EL" T^', 
tl.oron.hly prepared land requires C ? J8 tfflSd H?^' H"? 
and poorly prepared. Under 1 fa vorable^oilS ,e s , 3 
of seed indicated can be used wliilo ,„„u i«„ * 11 ^'""."ty 
the quantity should be Li^ly favorabIe condlt '°»« 

QUANTITY OF SEED TO USE PER ACRE 

Er,^j 7 ( V!»^r^^ ) po r*~ 

Smooth vetch ( Vfc/a «7/o*« var])"" 

.Narrowloaf retch (F/oia «uffu*tlfolla)"~_Z do"" 2h£ 

WoolljpoU vetch (l'ic/a dasgcnrpa) ..... .,1 " 

MomoCIm vetch (r/cte tnoiMu/ft«)_„ " r.^. 

Austrian winter p« </•,*„,„ nrumse).. do""" 5f~£ 
Common vetch. Oregon (Fida *a«t-a). — " l^" 

Hungarian vetch ( r/cia fMMHMriM) .. "Im 

Iurnlo vetch (Vicia atropurpurea) "2? j£*J 

Bard votcli cfl/«,ra/ a .) i. """" """" 1^ 

Bltturretcli ( Yhio vrviMa).!. - *£S{ 

Tangier i»a (iMthyrus tingilanus) " do"""" 

Horse Lean (I7o/a A,6n)..;. °- *>~™ 

Yellow i„,,me (Lt,„w»* Ivtm*)"":" ZtjR 

■ ue lupine (Lupinu, Mnuhu) g~- Silo 

iHack medic (Mcdicntio tuuut nut \ .1 ~ t n 



Black medic (Mcdicngo tupulhm) " " ~i„" 

Sour clover (MrHlotu.1 indicn) " iri^ 

Crimson clover (Trifolinm mwmnmhmt)::::::"""^ it£() 

Southern Imr clover {Mingo «n,l,ir„ , (ununited)" bushel*" £o 

Tiiir" b 1 ur 1 clovl ' r (UoHcago hgidula) do..... U o £n 

Callton, n hur clover (Uedicag,, t,ixpid,t) boantls" l<Uo 

Sernulella <On,;//, 0 p«* M#i™> _________ ____d„ .1. 15-20 

If brl'Zl n X U ' !? W " bi ; oadcast °r " d "- i]1 in cotton middles. 
If bioadn st. the seed may be covered with a 1-hoi-se plow or cultiva- 

or nlovS W1S ° ^Y** «»* ***** the rolv ami has I s 
01 plows that do a good job of cove 
horse drill serves the purpose, but tl 
because the crop does not grow well in 
where the middle is low. For vetch 

used, but winter peas need a larger plate. Some farmers go . 

miZre o ' r V'' mV . nl J - Vit1 .' ' fc i' tiliZ01 " ^ibutoZthat sows 
inS wnv h ' S01 V7 Ul buR1 7 Superphosphate is not mixed 
in this way, beamse of danger of killing the inoculation. 

dintelv V 7f ,,1JU, *J P U,e r tt( ?"' tllC dr ' llin « sllould he ^ne imme- 
cofton i V^ 1 ."*. Iu , the ! ower P ,irt of Cotton Belt the 
cotton is picked out before the winter legumes are planted. Where 
conditions permit the use of larger drills, they save much time in 
punting the crop. 

f„S° lt i an / 1 nnno « °n t"e 1-horse drills make only a small 

ninow, but even this should be filled with a smoothing attachment, 
such as a scratcher, chains, or a small chain harrow. This is par- 
tic, arly necessary for vetch, because the young plants flatten out 

on fi gr °™ d ' and the . fi, st heay y r * in wa sl'os the dirt and sand in 
"ii tnem. lhis danger is greater on sandy lands. 
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Drilling when properly clone gives a larger yield of green-manure 
crop than broadcasting, just as it does with small grains. There is 
also less " heaving " of plants in freezing-thawing weather on clay 
soils if the drill is used. 

TURNING UNDER 

When should a green-manure crop be plowed under for a spring- 
planted erop? This is a question that can be answered only in a 
general way. If done too early it will have too little fertilizer value, 
and if done too late tlie heavy growth will be difficult to turn under 
and cover properly, or the evaporation of moisture through the 
leaves of the plants may have pumped the moisture from the soil, 
leaving it hard and dry. Also, if the erop is hairy or smooth vetch 
there is danger of injury from vetch worms (same as corn ear 
worms) after the pods Vgin to form. 

When the weight of green vetch is 12 pounds per square of 10 by 
10 feet, the nitrogen in it, calculated to an acre basis, is equivalent 
to about 300 pounds of nitrate of soda. For Austrian winter peas 
14 pounds will have nearly the same nitrogen equivalent. This is 
sufficient for a good crop of corn nnd ordinarily ought to be plowed 
in without further waiting. To delay turning beyond this point in 
order to get 50 to 100 per cent more nitrogen means running risks 
of dry weather, of unwieldy growth, of greater difficulties in get- 
ting stands of corn, and of possible iuqury from vetch worms. 
In their zeal to get the maximum quantity of nitrogen many farmers 
wait too long and run into difficulties they do not foresee. 

When the growth is at the stage mentioned, it can be turned under 
with an ordinary 2-horse plow with a 12-inch rolling colter attached. 
If the growth is very heavy, larger plows and more power will be 
needed. The 3-horse sulky plow with rolling colter is an excellent 
implement for the purpose. Tractor plows, whether of disk or 
moldboard typo, will do the job. 

It is known that the rate of decomposition of vegetable matter in 
the soil varies with changes in temperature ami moisture, and aside 
from these faetors one must take into consideration the stage of 
maturity of the green-ma nuro crop. An immature erop decomposes 
more rapidly than a mature crop, and allowance for this must be 
made. Experimental work lias indicated that a green succulent 
winter-legume crop should be turned down about two weeks before 
planting corn and three weeks before planting cotton. In the case 
of tree crops the time of active growth of the" tree can perhaps be 
used as a good guide for turning down or otherwise disposing of the 
green -man ure crop. Decomposition should take place just preceding 
and during active growth of the tree. In this connection it should he 
remembered that with average spring conditions a succulent green- 
manure crop turned into the soil decomposes and practically dis- 
appears in from six to eight weeks. A mature crop decomposes 
somewhat more slowly, and when the crop is worked into the soil 
lightly or is left on the surfaee as a mulch the period of decomposi- 
tion is extended accordingly. 
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PREPARING LAND FOR SUBSEQUENT CROPS 

Most of the winter-legume land is broken flat in the sioriiur mnA 
harrowed soon after Then after a wait of about to Si?" 
.steel and coin is planted in the water furrows, though son St mis 
he ; land .is leveled and the crop is planted on the level. Son e imeT ft 
a hard bedded '' winch means that two furrows are thrown toSer 
at intervals of 4 feet, or whatever the width of row happens fo be 
then the ridge left in the middles is plowed out with a t rnplow 
and corn is p anted immediately in the water furrow Th method 

18 17 ad . a , pt r' *° S1UKl ^ la,K,s t]mn to ^y- One advanta e of his 
method is that corn can be planted without waiting foj the leg Zt 

In preparing winter-legume land for cotton it is flat broken and 
then after a wa.t of three weeks or thereabouts, low beds are pre 
pared and the cotton is planted in the usual way. P 

VOLUNTEERING A WINTER LEGUME 

Few winter legumes will mature seed under Cotton Belt condi- 
.ons ami have enough hard seed to cany over and give a good v2>l 
teer stand the following vear. The bur clovers £n be handled in 
this manner quite successfully when the planting period of the sue" 
ceedmg c rop can be delayed until late spring *o that some seed will 
have ma lured. It .s also possible to leave strips of the bur clover 
undisturbed at the time of planting the summer crop, with he idea 
f cultivating or turning down these strips after the bur-clover seed 
lus matured and in this manner provide seed for the succeeding 
volunteer erop. n 

Xarrowleaf vetch matures seed early and volunteers readily in 
n ° eS th ™&F« th « South, but this plant has never been 
Bandied successfully in pure stands under cultivation. 

Hairy vetch under favorable conditions will mature enough seed 
to volunteer, but the comparatively late season of maturing and the 
likely damage by the corn ear worm usuallv makes the volunteering 
ot tins crop inadvisable. fo 

All the other common winter legumes either fail to mature enough 
seed under southern conditions or lack sufficient hard seed to serve 
as volunteer crops. 

YIELDS OF GREEN MANURE 

The yield of any winter green-manure crop will vary with seasons, 
with different sods, and with other local conditions.' This is espe- 
cially true when the green-manure crop must be turned clown early 
m order to be out of the way for a succeeding summer crop. 

It is desirable to have a large green-manure crop vield, and in 
determining the time of planting and the crop to use this should be 
gi ven ^ fi rst consideration. 

In Table 1 is given the green weight of hairy vetch and peas as 
grown in connection with experimental work at Tifton, Ga.. and 
Uainesville, Fla. ' 

3-4290°— 31 2 
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! ^ J ( ' kls 1)asp( ' °" air-dry weights and reported from the Alabama 
Agricultural Experiment Station at Auburn for the 5-yeur period 
1933 to inclusive, when planted October 1 and November 1 

respectively, and harvested nt the same date in enrlv Spring, are as 
follows: Austrian winter peas planted October 1, ;Ul7 pounds and 
planted November 1, 2,418 pounds: hairy vetch planted October 1, 
15.27 1 pounds, and planted November I, 2.47G pounds. At Clemson 
C ollege, S. C, for the period from October 1. 1920. to February 12 
1927, hairy vetch yielded -2.190 pounds dry matter and Austrian win- 
ter peas G.G20 pounds. The green weight probably would be about 
five times the dry weight. 

Yields of Austrian winter peas and hairy vetch in pecan groves 
in Florida ranged from 10,000 to 20.000 pounds green weight. Other 
general data available indicate that a wide range in yield may be 
expected. 

Table I.— Yields iter acre of hairy relch and Austrian ir-inter pmu ul Ttflnn, 

(ia., and (lainesville, 11a. 



rite* 



Tlftoo i 

Oalneavllle i 



Orowlng period 



/Oct. 15 to Mar. 1.. 
\Oct. 15 to Mar. 15 
Oct. 9 to Mar. 8 



Oreen weight 



II airy 
vetch 



Austrian 
winter peas 



Pounds 
7.519 
7,6X8 
4,9f">7 



Pounds 
18. 19fi 
18,702 
&.72B 



A bruit 1 
rye 



Pou ndi 

7,892 
9,520 



1 4-ye«r average yields, 192«-29. No fertilizer was used with the green-manure crop, hut It was used 
with the preceding corn and cotton crop. 
" 1 yew s results (1929). No fertilizer was used with the green-manure crop or the corn crop preceding. 



WHAT CROPS TO PLANT AFTER WINTER LEGUMES 

Corn is the principal crop to plant after winter legumes and is 
likely to remain so, although in the southern part of the Cotton Belt 
much cotton is planted after them. Corn can be planted within 
wider limits of time than cotton, and this gives more time within 
which to turn under the legume. Cotton hind is usually prepared 
early, much of it before the legume is large enough to turn under; 
but if one learns the art of getting u huge early growth of the legume 
he will have time to prepare and plant part of his cotton crop 
thereafter. 

Where cotton and corn are rotated it is easier to plant the winter 
legume after the cotton than after the corn, which means that corn 
will naturally follow the legume. The presence of summer legumes 
in the corn and the frequent knocking down of the cornstalks across 
the rows by storms makes it difficult to interplant the winter legume 
between the rows; therefore the next year's cotton is not preceded by 
a winter legume. However, where com is harvested for silage, the 
conditions are ideal for planting winter legumes, and cotton may 
follow thereafter. 

Other crops, such as sweetpotatoes, sorghum, cowpeas, soybeans, 
etc., that can be planted in May or June may follow winter legumes. 
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INCREASED V IELDS O^COR ^NO^OXXON FROM USE OF 

^SSSS^^^^^^ -"'ted from the use of 
L been secured Ld S ^ B ^ M ^^JT?- mMm f n "op 
fanners as well as cxperimen I ™, t • • 8 ? nc !l* i cx pe™nce of 
practice. At Tifton, <£ ™ " e . ^ ' UdlC * tC th , c of this 

with Abrnu rve ai d no\~ iSTo WCrC It l,SC( *» comparison 
Through a 4-vear pe.io°dXT^ %TteffZ% ^ * 

great to conside^h,^^fon S «r™^ 

Table 2.—TM4« of cotton ami corn at Tift on r-„ < - 

manure crop,, wJuft&Jgr"" '^""^ ^ ee ~- 
I Yields given are an average for the 4 years) 



Green-manure crop i 



Austrian winter pea 

Hairy vetch 

Monantha vetch 

Abniiil ry P 

NogTeen manure., ~_ 



Cora 


tVwdmlUm 


0-MM« 


>-HM« 




N-P-K 
»•#-»• 


a* 
» > 


'""u", 

17. 1 

iw 

40. ♦ 

«at 


7« 
M4 
KM 


Loni 

1. 1 M> 

»» 

MJ 



"inter pea an 1 vetch ,S ,?? « " ". nd ^ 7 b,,shels for Austrian 
receiving nolle dress fth ^ ' Vely ; In the Ci,se of P^ts 

15.5 bus e s St ( u h ff°'' ^ P" 1 " 8 ^ t() inclusive, 
bushels ,. > ? 1 . * cre . 1 when the vetch was turned March 2 r > 22 9 

For^o, t| , J , ! nKHl Apnl 3 ' ?" d 2 " 4 b » s, ' cl « when ur ed X P "1 15 
the vetch ul J'*/™ Pounds of seed cotton per acre when 

W 1, 1,^ cto^n%r tfc * SH T y A L f ^ -inter 
estimates fro, Srino™ n 1° rgllh ? ,d . A 1 l,lb «»'» and obtained 
noin lanneis of the increased yields of corn and cotton, 
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due to the use of these legumes, for the years 1925 to 1929, inclusive 
The survey covered 85.*! cases of corn following winter legumes and 
embraced 4,145 acre* of that crop. The average increase in yield of 
coin for this acreage was 14 bushels per acre. Also, in 147 cases of 
cotton after winter legumes, covering 1,877 acres, the average in- 
crease due to the use of these legumes was 100 pound* of lint cotton 
per acre. 

HOW MANY ACRES OF WINTER LEGUMES PER MULE? 

The average farmer in the Southeastern States who has had expe- 
rience with winter legumes says that 5 acres to the nude is practicable 
but he usually falls below this figure in his own practice. It is physi- 
cally possible, however, to do much better than this. By the use of 
plenty of seed, early planting, fertilizers, and the legume that makes 
the best early growth, one may have such a good early growth that 
he can commence turning a week or 10 days in advance, of the usual 
time. The Alabama Agricultural Experiment Station has already 
been quoted to the effect thnt plantings of winter legumes on October 
1 have made twice the growth by April I of the next year as have those 
planted November 1; also, the average yield of Austrian winter peas 
on April 1 from plantings made October 1 for a 5-year period was 
!».i:i0 pounds green weight per acre, whereas hairy vetch gave (5.54G 
pounds for the same period of planting and harvesting. 

The season can be further extended by the use of other crops. 
In late May or the (irst of dune one can plow down a few acres of 
bur clover or crimson clover after the former is ripe and the latter 
harvested for seed and can plant to some late crop. If the soil is 
united to bur clover that legume will perpetuate itself in a 2-year 
rotation of late-planted corn one year and cotton the next. Some 
seed of the bur closer will mature before the crop is turned down, 
and the "hard'" seed will live over in the soil two or more years. 

Instead, therefore, of 5 acres to the innle, one can add ;? or 4 more 
early in the season and 2 or .** more late in the season, making a 
total of 10 or 12 acres to the initio in all. Livestock men who keep the 
legume pastured may hare a still larger acreage, and one who has 
a tractor can handle a larger percentage of bis land in winter 
legumes than one who lias not. 

There are, of course, large areas in the South where neither crim- 
son nor bur clover do well, but there are possibilities with hop clover 
ami Carolina clover. 

IS IT PRACTICABLE TO SAVE SEED OF WINTER LEGUMES IN 

THE SOUTHP 

Wherever crimson clover grows well the seed can be saved by 
everv fanner. Methods of doing this will be found in Farmers' 
Bulletin 1411. 

The production of Austrian winter pea seed and vetch seed is 
irregular and uncertain, and yields are small even when obtained. 
Corn ear worm* sometimes attack hairy and smooth vetch and de- 
foliate them, but in Rowan County. X. C, seed of smooth vetch 
has been grown for the market for several years. Farther south 
there is more danger from the worms. If one chooses to make the 
attempt, however, he had better watch for the worms every day 
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after pods be-in to form, nnd at the first sign of them he can plow 
down the crop as a fertilizer. If the worms do not appear he 
can keep the crop for seed. w c 

Winter peas and the aforementioned vet cites are harvested for seed 
in the South by raking the vmes when they are ripe or dead ripe 
At tins tune the vines break off at the ground. rLy can then be 
threshed or knocked out with . flail. Shattering is greater with 
hairy and smooth vetch than with Austrian winter peas and 
nioiiautha vetch. 1 

RESIDUAL EFFECT OF WINTER LEGUMES 

While, there are only limited experimental data on the residual 
effect of winter legumes there is no doubt that there is such an 
effect. At the Centrnl Experimental Farm. Ottawa. Canada, a 




Pl ?EK i n 0 "."' " le farm " f l) - C Slmt '- Lafayette. Alu. At the rlcht onts In 
* w«" Ptant«! I Aiistrlnn winter P en» g used as a 

£y any whiter U*ui>'e ' °" following cotton which was not preceded 

crop of clover grown in 1900 increased the corn crop in 1901, the 
? W 002 ' an<1 t,,c l ,otntoes > cftrrote, and su-ar beets in 1903. 
in the latter year the potnto increase was 20 bushels per acre, the 
carrots 11.16 tons per acre, and the sugar beets 13.7 tons per acre. 
At the Alabama Agricultural Experiment Statiou the vetch turned 

iqki IU yenrs 1925 - 1926, " ,k1 1927 '"creased the corn yield in 
1^8 by 9.9 bushels per acre for vetch turned March 25. 19.5 bushels 
per acre for that turned April 5. and 21.7 bushels for that turned 
April 15. 

If one merely comes out even, financially, on the first crop after 
winter legumes, he will still find their use advantageous because 
ot their influence on the next year's crop. 

Figure 1 shows the effect of Austrian winter peas turned under in 
the spring of 1929 on the crop of oats in 1930. Cotton occupied all 
tins land in 1929. The winter pens occupied the land on the right 
but not on the left. 
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INSECTS AND NEMATODES 

In the Cotton Belt but little difficulty with insects has been en- 
countered in growing winter legumes except in enses where the crop 
has been allowed to stand late in the spring. Serious damage to 
hairy vetch by the corn car worm has resulted when the crop has 
been allowed to stand lute in the hope of getting a seed crop. This 
subject is trentcd fully in Farmers' Bulletin 1206. 

Aphid* also may do serious damage to winter green-manure crops 
that are allowed to continue growth late in the spring. However 
the proper season for turning the green-manure crop down for cotton' 
or corn is sufficiently early so that usually but little if anv damage 
is to be expected. In the northern pail of the Cotton Belt aphid 
datnngc may be expected after April 15, and in the southern part 
the last of March or early April. When aphids appear in abundance 
the green-manure crop should be turned under or disked down at 
once. 

Experimental work of the Alabama Agricultural Experiment Sta- 
tion indicates that the damnge to the corn crop by the southern corn 
rootworm is increased when following a green-manure crop. How- 
ever, little or no damage resulted from plantings made April 15 and 
later. In latitudes farther north the date of planting to avoid 
damage by this insect will be somewhat later. This matter is dis- 
cussed fully in Farmers' Bulletin 950. 

The winter lepimes commonly used in the Cotton Belt are all 
subject to attack by nematodes, and under favorable conditions 
serious damage may result. All other winter legumes used in experi- 
mental plantings, so far as observations have been made, arc hosts of 
nematodes. Xematodes are most active during warm weather, and 
serious damage to the green-manure crop can be avoided by delaying 
the planting until the last of September or early October, thus 
bringing the growing season entirely into the cooler part of the year. 
This has been indicated under the heading Seeding. 

CROPS 

HAIRY VETCH 
(Vlcia tillom Roth.) 

Hairy vetch is one of the oldest and most commonly used green- 
manure crops of the Cotton Belt. Being one of the most winter 
hardy of the vetches, it seldom suffers any winter injury. It is 
usually considered as a winter annual, although it often curries over 
into the second year as a biennial when sown in the spring. The 
steins are comparatively weuk or viny, ascending only with support. 
It has a higher minimum or zero growing point than other vetches 
that are less winter hardy, so that in seasons with a low mean tem- 
perature less growth may be expected from this variety than from 
others with a lower zero growing point. In mild winters, however, 
or winters having a high mean temperature, hairy vetch may yield 
as heavily us anv less hardy variety. The seed of this variety can 
not be distinguished from thnt of smooth vetch, and the two varieties 
are l>eing sold under the name hairy vetch. In growth, however, 
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the two varieties arc very distinct, the hairy vetch having lon<r h a i rs 
on the stems and leaves while the smooth vetch has fewer and less 
conspicuous hairs. A tufted growth at the ends of the steins of hairy 
vetch is also characteristic The flowers of hairy ve teh are a little 
(fTs !) Sm °° VCtdl ,Uld ° f " k>SS reddish -P»i-ple color. 

SMOOTH VETCH 

O'icta viltoaa ltotb.) 

In general smooth vetch is like hairy vetch and is a variety of the 
same species but differs in lucking the tufted growth at the. ends of 
the steins and m having fewer hmrs or less pubescence on the steins 
and leaves. I lie flowers are of a more reddish purple than those of 
hairy vetch and somewhat smaller. Smooth vetch is winter hardy in 




. 4 % . , 



Figure 2.— Hairy vetili li xture with rye. showing tb* gnnrral boblt of Rrowlli 

of fh* vetch 

the South©™ States and as far north as Washington, D. C, but it 
can not be grown so far north ns hairy vetch. It has a lower zero 
growing point than hairy vetch and for this reason can be expected 
t0 '"ike _ winter growth in seasons and at times too cool for hairy 
vetch. In experimental work smooth vetch has been one of the best 
winter legumes under southern conditions. During the last few 
years seed of this vetch has been imported in considerable quantity 
»nder the name hairy vetch. In commercial plantings in the South 
"has made somewhat lietter growth than hairy vetch and is to be 
preferred to that variety. 

WOOLLYPOD VETCH 

(Vifi/i dttnycarpn Ten.) 

While woollypod vetch has been used in experimental plantings 
I(, r a good many years and was at one time grown commercially in 
small qunntity, it is not to be found in the trade at the present time, 
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although it is a vetch of proved vnlno for Cotton Belt conditions. 
The reason for this seems to bo n lack of interest in green-manure 
crops in the South at the time this vetch was commercially available. 

In general appearance and in cultural requirements* woollypod 
vetch is very much like smooth vetch. In fact, when mowing in the 
field the two can be very readily mistaken one for the other. The 
flower of woollypod vetch is a little smaller and a little deeper red 
than that of smooth vetch. In size and color the flowers of smooth 
vetch are halfway between those of hairy vetch and woollypod vetch. 
Unlike smooth vetch, the seed of woollypod vetch can be readily dis- 
tinguished from that of hairy vetch. " It is oval instead of nearly 
spherical, as in hairy vetch, and has a groove along the dividing line 
of the seed scar which is not present in hairy or smooth vetch. 




Ftoinc :\. — Woollypod vetch In an experimental planting, allowing general hnblt of 

growth 



The seed (if woollypod vetch is usually a little larger than the seed 
of hairy or smooth vetch, but this difference can not always be 
depended upon. The minimum temperature nt which woollypod 
vetch will make growth is lower than with hairy vetch, and in this 
respect it is more like smooth vetch. It is a vetch that can he widely 
used in the Cotton Bolt. (Fig. 8.) 

MONANTHA VETCH 
< 1 "<">« montmtha l>esf.i 

In general habit of growth nionantha vetch is similar to other 
vetches. It has finer steins and leaves than hairy vetch and is one 
of the earliest maturing of the vetches. The minimum temperature 
at which it will make growth is lower than for hairy or smooth 
vetch or Austrian winter peas, and it is one of the best winter legumes 
for making growth during winter or periods with a low mean 
temperature. In point of winter hardiness it is not to he compared 
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with hairy vetch, or Austrian winter peas, or even smooth or woolly- 
pod vetch. It Ciin not be safely grown in the northern part of the 
Cotton Belt and is recommended for use onlv in Florida, the southern 
part of Georgia, Alabama, and similar territory. 

NARROWLEAF VETCH 
(YIHa <int/u*tifolin Orufberg) 

Found as a weed by the roadside and in waste places throughout 
the Cotton Belt, narrowleaf vetch is like most other vetches and is 
closely related to 
common vetch. Its 
season of maturity is 
early, and for this 
reason it ripens seed 
regularly under 
southern conditions. 
The percentage of 
hard seed iu this spe- 
cies is quite high, 
and tliis carries over 
in the soil, giving n 
volunteer crop from 
year to year. "When 
planted under field 
conditions and given 
ordinary cultural at- 
tention it has seldom 
succeeded. It seems 
to require some pro- 
tection, and possibly 
the accumulated or- 
ganic matter s u p - 
plied by weeds or 
grass, with which it 
commonly volunteers, 
is necessary for its 
growth. It can be rec- 
ommended for grow- 
ing in mixture with 
Bermuda grass or 
Jolinson grass for 
hay or for volunteer- 
ing in orchards as a 
winter crop where a 
heavy grass growth is 
allowed to accumulate during the hitter part of summer. Narrow* 
leaf vetch will make growth under about the same temperature 
conditions as bur clover or hairy vetch. 

COMMON VETCH 
( Yicia sativa I..) 

Common vetch is a semiviny plant having slightly larger leaves 
and stems than hairy vetch ; being less winter hardy than that species, 




Figure 4. — Stem ami wwd pods of common vetch 
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it often winterkills under Cotton Belt conditions. The minimum 
tainnernttire at which common vetch will make growth is lower than 
for hairy vetch or Austrian winter peas, nnd for this reason it is to he 
preferred where it is winter hardy and is adapted. While this veteh 
is not used in commercial plantings in the South, it has given «ood 
results at a numher of places in experimental plantings, and it seems 
probable that when given proper cultural treatment it can he "rown 
successfully over a considerable area. (Fig. 4.) 

HUNGARIAN VETCH 
(Vtcia pannunicn Grnutz) 

ngarian vetch is a comparatively new species that has become 
commercially established in western Oregon. Experimental plant. 
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I'n.i uk 5. HiiDKNrhiQ vi'trh lu western Oregon, xliowiuR Its p-neral Iiablt of growth 

ings in the Cotton Belt have indicated that it is not so well adapted 
to sandy lands as other vetches, but on heavy lands it has given good 
results. It is entirely winter hardy throughout the Cotton Belt and 
as far north as "Washington, D. C. The minimum temperature at 
which it will make growth is about the same as for bur clover and 
hairy vetch. Results up to the present time suggest that it may have 
value for use on the heavier lands of the northern pert of the Cotton 
Belt. (Fig. 5.) 

PURPLE VETCH 
(I'fcia atropurpwrfa I>i'»f. ) 

in general appearance purple vetch is similar to hairy vetch, hut 
iu winter hardiness it is very different. Being one of the least win- 
ter hardy of the vetches, it has usually winterkilled in experimental 
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planting at stations in the Cotton Belt. The zero growiiur point or 
inimnnini temperature at winch it will make growth is lower than for 
Austr.an winter pens hairy vetch, or smooth, vetch, and in this re- 
spect purple vetch is desirable, hut its lack of winter hardiness pre- 
cludes its general use m the Cotton Belt. 1 



B1TTERVETCH 

(I'irtri rrrUla (L.) Will,!.) 



B.ttervetch has been used in the South only i„ experimental plant- 
ings. It is much more upright in growth than most other vetches 
and m this respect is desirable, but it has made comparatively little 
growth and has often winterkilled, indicating that its use under 
Cotton Belt conditions at best will he limited. 



BARD VETCH 
(FfWa calcarala Dpsf.) 



The general habit of growth of bard vetch is similar to that of 
hairy and common vetch. In experimental plantings at a number 
ot southern stations it has made but little growth, and it does not 
promise to he of much value under Cotton Belt conditions 



HORSE BEAN 
(Tteto Jaba L.) 



Wink the horse bean is related to the vetches, it is quite different 
from most of them in general appearance. It is a coarse uprbdit- 
powing plant having large, broad leaflets. There are a huge num- 
ber oi varieties, but all require more or less the same general climatic 
and cultural conditions. The minimum temperature at which the 
horse bean will make growth is comparatively low, this plant Wing 
comparable to purple and niouantha vetch in this respect. It usually 
produces a succulent growth in late fall or during warmer spells of 
the winter and is subsequently frozen and killed. Experience with 
the horse hean in the Cotton Belt has not indicated that it is to be 
recommended for use as a winter green manure. 



TANGIER PEA 
(Lathyru* tingitanu* I,.) 



The general habit of growth of the Tangier pea is similar to that 
of the common garden sweet pea. In winter hardiness it is similar 
to monantlia vetch, being much less hardy than hairy vetch or Ans- 
train winter peas. The minimum temperature at which it will make 
growth is about the same as, or slightly lower than hairy vetch. A 
very rapidly growing plant at moderate temperatures, it gives a 
heavy yield of green manure. Experimental plantings suggest that 
« will make good growth in most seasons in the southern part of the 
°y°" Belt, but it has not been found superior to monantlia vetch 
•md Austrian winter peas. As the seed habits of Tangier peas are 
poor and the cost of seed correspondingly high, its use no doubt will 
'» very limited. 
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AUSTRIAN WINTER PEA 

yVUum tirrcnae L. > 

The variety of pea introduced to the trade several years ago under 
the name Austrian winter seems to be identical with the gray winter 
variety. It is one of the most winter hardy of the pea varieties and 
makes good growth under Cotton Belt conditions. The plants are 
Tiny, ascending only with support. It has a low minimum growing 
point and in this respect is about like smooth vetch and woollypotl 
vetch. It makes a good growth under southern winter conditions 
and is one of the best winter legumes for general use. It has a 
greater acreage planting than any other winter legume with the 
exception of hairy vetch. Its more general use has been limited 
by an inadequate seed supply. This situation will soon be relieved, 
as the seed can he grown easily and is comparatively cheap. (Fig. G.) 




Pmtckii <>. A k>k«1 growth ut Austrian winter pens In a petiin grove In southern 

Oeurglii 



BUR CLOVER 

I Mtdtcaij't upp.) 

Two species of bur clover are grown in the Cotton Belt — southern 
bur clover (}fc(f!caf/o arnbira (L.) All.) and Tifton bur clover (M. 
ritjhlula (L.) Desr.). The Tifton bur clover is a recent introduction 
that has lwcn grown and distributed from the Georgia Coastal Plain 
Experiment Station at Tifton, (la., from which place it takes its 
name. While it makes a decumbent growth and in general is like 
the southern bur clover, it differs in having leaves of a darker green 
color and lacks the dark-purple spot in the middle of each leaflet 
characteristic of that species. It also is more winter hardy than the 
southern bur clover. The California bur clover (M. fmpida 
Gacrtn.) is occasionally sown in the Cotton Belt States, hut usually 
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without success, as it is less winter hardy than the Tifton or southern 
bur clover and is often damaged severely hy cold went her. 

The minimum temperature at which the bur clovers Will make 
growth is somewhat higher than that of smooth vetch or woollypod 
vetch, but about the same as for hairy vetch. 

CRIMSON CLOVER 

(Trl/ulium iiicamatum L) 

Crimson clover is recognized as n good winter legume, but it is 
soaietnnes difficult to get a good stand. This uncertainty has pre- 
vented a much wider use of the crop for green-manuring purposes. 
It is best adapted to the more northern part of the Cotton Belt and 
is used most extensively from northern Georgia and northern Ala- 
bama northward to New Jersey. It will not make growth at as low 
a temperature as Austrian winter pens and woollvpod and smooth 
vetch, but at slightly higher temperatures it makes rapid erowth 
(Fig. 7.) 




Kigciib 7. A good growth of crimson clover nbout ready to turn down for green 

manure 

SOUR CLOVER 
(Urlllctu* Mica (1..) All.) 

Sour eloyi r is an upright-growing winter annual that has been 
used extensively for green manure in the southwestern United States. 
Its use in i lie Cotton Belt has been limited to the lower Mississippi 
Delta area and the black lands of Mississippi and Alabama, and it 
is not recommended for general use outside of this territory. It 
does not scorn to be well adapted to other lands of the South and 
on such succeeds only with heavy applications of lime and 
■superphosphate. 

ilw minimum temperature at which sour clover will make growth 
is higher than for Austrian winter peas, smooth vetch, and woollypod 
vetch, and it has about the same temperature-growth requirements as 
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bMi- clover The seed of sour clover usimlly has been cheap, and as 
only a small quantity .s needed for seeding it is a crop that can be 
grown with but Irttle expense. 1 e 



FENUGREEK 
(Trioonella foenumoraaum L.) 



. fenugreek been grown for a winter green-manure crop 

in California, it has never been grown successfully in the Southern 
.States In experimental plantings it has made but little growth and 
seems to b© unstated to general southern conditions. Further experi- 
mental work may demonstrate limited areas to which it may be suited 
or indicate cultural practices that mav make for success. The mini 
mum temperature at which fenugreek will make growth is about 
the ssme as for bur- clover and sour clover, and it is much like these 
crops in winter hardiness. 



SERRADELLA 

( Omit hoi>us tativus lirot.) 



Serradel a is a semivinmg plant more or less like the vetches in 
genera habit of growth. It is used in Germany on sandy lands 
for toil improvement but it has never l>ecn grown commercials in 

,lll n n , m i?' In , ex P» r « m » ntRl Plantings in the South it has 
geneia ly failed to make good growth except in a few cases where 
the soil was well supplied with accumulated organic matter 



LUPINE 
(l.upinuH spp.) 



White lupines have been used in Germany for soil improvement, 
they lune never been grown commercially in the United States In 
(rcr.nany they have proved especially valuable, for green manure on 
sandy lands and have been grown extensively for this purpose. Tho 
white lupine ( A^Wv aibus L.) , yellow lupine (/.. hdnts L.) and 
blue lupine (A. hwrnht* L.) are the species most used. These aro 
all upright-growing plants well suited for green manuring In 
experimental plantings in the United States poor stands hare usu- 
ally resulted; however, the few seeds that germinate often make 
very good growth. 
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